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Flat Suspended Furnace Arch 



("Patents Pending) 



Fig. 1. Typical installation of McLeod ^ Henry Flat 
Suspended Arch and Auxiliary Front Arch in the furnace 
of a chain-grate-stoker-fired horizontal water-tube boiler. 
The Arch Blocks are made from our ''Steel Mixture'' 
and the side wall lining is composed of Fire-Box Blocks 
of the same materia!. 
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FURNACE arches in steam power 
boilers form a complete or partial 
top for the combustion chamber and 
are intended to conduct or deflect the 



than they 
further 



should be. The condition is 
aggravated by attempts of in- 
experienced men to do the iDrickwork, 
which means that high expense for skilled 
combustion gases into the most desirable labor must also be charged against the 
path to the tube bank or flues. Their use sprung-arch construction. 



and proper design are essential to thor- 
ough combustion, smoke reduction, and 
quick ignition of fuel, particularly at the 
feeding end of the furnace. 

The earlier and conmaonest forms of 
furnace arch are sprung between the side 
walls, forming a convex surface over the 
fire. From a heat efiiciency standpoint, 
this is objectionable in that the gases are 
diverted toward the center of the arch and 
therefore not equally distributed to the 
boiler heating surface. A construction 
fault exists also in that the thrust pres- 
sure from the arch tends to push the 
furnace side walls outward unless the 
latter are supported by a system of skew- 
backs, buck-stays and tie rods. Repairs 
to walls or arch generally require the 
removal and renewal of the whole arch, 



As a means of equalizing heat distri- 
bution, avoiding side pressure on the 
furnace walls, and prolonging life of all 
parts, large flat tile forming a perfectly 
flat furnace top, suspended from overhead 
cross-beams set in the furnace walls, were 
the next development. Owing to diffi- 
culties in placing and removal of large 
tile, and the impossibility of burning 
them to uniform finish and durability 



throughout, 
still 



the maintenance cost 



excessive. 



was 

The correctness of the 



flat surface was proven beyond any doubt, 
but it remained to provide two very im- 
portant essentials: — First, means for sus- 
pending or setting one or a number of 
these flat arch surfaces to meet the 
demands of various types of boilers and 
various service conditions, and Second, 
means for repair, or removal and renewal 



and as the bricks check and spall unduly 

on account of inherent design strains of small damaged portions of the surface 

within the arch, and sudden temperature without having to disturb the rest, and 

change from opening and closing of fur- without disturbing the boiler walls, and 

nace doors, renewals are more frequent without great physical effort. 



f 



McLeod tf Henry Furnace Refractories have been marketed for almost a century, 
and as now made from our ''Steel Mixture,'' are doing good work in over 10,000 
steam plants. 

Their success comes largely from constant development to tieep furnace design and 
performance abreast of oilier progress in steam generation, and our well known endeavor 
to give the customer good service rather than merely sell him material. 

Our experience and achievements fd us well to handle any furnace problem, and in 
order tliat customers may get every benefit to which tfiey are entitled, we co-operate willingly 
with the consulting engineer, owner, plant manager and operating engineer. 

Inquiry to our nearest offwe will receive prompt attention. 

McLEOD 4 HEABY CO. 




— '*s^-f^ -jf*«r. 



^«ff 







2 



h q 



y ■- jh 



['. ' »- — 



i>^' - .^ 



I" 






' ' ' r 



1 ' 



vff-'i:: 



1«^ 



a 



1 



1^ 



.-^ 



i^r^^f-i 



1'^/ ^J '.V 



■ t - - 



\ *- 



i - - 






Mcleod 



STEEL MIXTURE 



T^.'to 






> 'V'l ' »ii|?f ' f 



MCLtOO a flENRY COm trov. n.y 



4M«ACI *>.;^ 



^>J«v*vV» 



The McLeod & Henry Flat Suspended Arch 




McLeod & Henrv Arch 



These sets, consisting of hanger bar, 



these requirements wherever a com- suspension members and blocks, are in- 



plete or partial top surface is essen- 
tial in a hot furnace. It divides the arch 
proper into small independent and inde- 
pendently suspended sections each of 
which has a fire-surface area of only 0.37 
sq. ft. (12 in. by 4}^ in-) and each of which 
can be removed and replaced or renewed 
independently of all others. 



stalled in parallel, in number depending 
upon the width of the fire box, to provide 
a complete arch surface across the fur- 
nace. 

The hanger beams rest on iron bearing 
plates embedded in and distributing the 
weight downward only on the side walls 
of the boiler. No skew-back irons. 



The blocks or units in the flat part of rods or stays are required as no 
the arch are all uniform, interchangeable thrust is imposed on the boiler walls. 



tie 
side 



and of one standard size (Fig. 4, page 5), 
an arch of larger surface being obtained 
by using a correspondingly larger number 
of blocks. The completed surface is as 
symmetrical as that of a sheet of postage 
stamps. No grouting is necessary be- 



This is entirely practical as no open end 
is required to slide the blocks out, as 
where a whole row rests on a single fitting. 
The arrangement protects the metal parts 
from the direct heat of the fire and places 
them where ventilation prevents burning 



tween the blocks, as they are very accu- out or distortion, and where visible fo? 
rately made, they fit together closely and inspection. 



any slight voids at the joints are soon 
filled and kept sealed by the products of 
combustion. 

The possibility of removal of any single 
block without disturbing the rest, and of 



It is obvious that with the rigid well 
aligned support for the suspension, the 
bottoms of all blocks fall into the same 
plane and produce a perfectly flat surface. 
It is also to be noted that the whole 



features w ith the McLeod & Henry Arch. 
The whole construction reduces main- 



repau-mg the arch completely or in part suspension is very flexible and that each 
from underneath and without m any way block is suspended straight downward, 
disturbing the superimposed suspension in the case of arches set on a slope, flat 

?_^_^"^^^ ..i'''?!^^^?^ T^^^^i^f \^^^ bottom surface with straight downward 

suspension is maintained by beveling the 
bottoms of the blocks to correspond w ith 
tenance expense and delays to almost the slope, and by proper adjustment of 
nothing. ^YiQ up-and-down position of the block. 

The latter is accomplished by the use of 
different thicknesses of bearing plates as 
shown in Fig. 1. Each block is free to 
move laterally in any direction, and with 
all blocks assembled, the mass can move 
as a whole to compensate perfectly for 
any expansion. To further guard against 
strain from expansion, the front and side 
edges of the arch are not in direct contact 
w ith the boiler walls but separated by a 
narrow space which is loosely packed with 
asbestos. This gas-tight cushion permits 
the arch and boiler walls to expand and 
contract entirely independent of each 
other. 



Suspension 

EACH unit in the flat portion of the 
arch is suspended from its own 
hanger and rocking link, the latter en- 
gaging in an inverted T-slot in the top of 
the block, as shown in Fig. 3. 

Each row of blocks is suspended from 
the lower flanges of a steel I-beam, by 
chps at the top of the hanger, which 
engage the tops of the beam flanges. The 
clips fit loosely upon the hanger beam and 
are easily slid over one end and spaced to 
conform with the size of the blocks. 
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Surface oF arch 



Fig. 2 



Typical anil sa<tpension and melhod of removing and replacing a block from underneath. Clips 
at the top of the hook fit loosely and slide easily over the lower flanges of the beam. The hook is two- 
clawed to hold a cylindrical trunnion at the lop of the hanger link. An inverted T extension with rocking 
base on the lower end of the link engages in a corresponding straight grooved slot in the block. 

The removal and renewal operation is based upon gravity, acting through rolling contact between bottom 
of link and groove in block and tending to bring the link back into normal (vertical) position of equilibrium. 

The block suspended in normal position (1) is pushed upward (2) until 
the trunnion, forced against the concave portion of the hook engages the lug 
on the outer edge of the hanger. A quick drop, before gravity can right the 
position of the link, carries the trunnion over the outer edge of the claw (3), 
clear of the hook (1) and the block falls out (5). The new block is then 
inserted, pushed upward until clear of the outer claw, and held there momenl* 
arily until gravity brings the hook upright (6). Dropping then engages 

the trunnion and hook and leaves the block in its permanent position (7). 

A hanger that becomes displaced from its proper position directly above 
the block, may be adjusted by a rod thrust through the opening. 

]Miere the top surface of the arch is accessible, the blocks are also readily 
removed from above by grasping the rocking link and pulling the trunnion 
clear of the hook. This method can f)e facilitated l)y sliding the hanger along 
- the hanger beam at the same lime. 





Rear-end construction 

S a protection to the back end of the arch, wliieh is 
subjected to the greatest heat, and to provide a contour 
here ^vhich ^vill faciHtate flow of the gases, a row of special 
blocks (See Fig. 1) running transversely across the boiler, is 
fitted against the back row of standard Hat blocks. 

These rear-end blocks are suspended by special hangers 
from a transverse bar that is attached to an additional trans- 
verse arch beam, parallel witli and back of the others. 

The end blocks are 4 in. wide and have in their top and side 
surfaces recesses into which ends of tlie hanger fit so that wlien 
the l)Iock is suspended and laid against the last row of 
standard flat blocks it is securely locked into position. 
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The tops of these end blocks project 
shghtly above the standard blocks and 
have flat tops, upon which one or t\Y0 ad- 
ditional rows of special blocks (See Fig. 1) 
can be laid to present a flat surface above 
which the apron w all can be built without 
hindering easy removal of any of the 
special end blocks. The apron wall, being 
usually supported on one or two trans- 
verse beams is independent of the arch, 
and by filling the small intervening space 
with asbestos as on the other edges of the ^^'^hes, 



which the pressure is exerted, these blocks, 
after cracking, drop into the fire box and 
can be replaced only by removal of the 
whole row. 



Composition of the blocks 

THE blocks are made from our well 
known 



arch, ample provision is made for expan- 
sion and contraction without harmful 

I 

stresses. 




Auxiliary front arches and 

design variations 

HE construction previously described 
is that furnished for the most fre- 



Steel Mixture" fire clay 
which in the form of side-wall hning, plain 
combustion-chamber arches, boiler-door 

blow-off pipe protectors and 
standard fire brick has demonstrated its 
ability to withstand the highest furnace 
temperatures, with a minimum of crack- 
ing, checking and spalling. 

The raw material is a mixture of the 
best fire clays for the purpose and 
specially selected, ground and 
under pyrometer control to give a very 



is 
burned 



quentlv met form of water-tube boiler refractory qualities. 



tough durable surface with the highest 



«■ 



with vertical baffles and manual firing. 

Where automatic stokers demand large 
furnace volume and a main arch set high, 
an additional short curved arch at the 
front, as shown in Fig. 1 is desirable to 
deflect the heat awav from the boiler 
front. 

This inay be constructed by suspending 
series of special blocks from correspond- 
ing series of special removable cast- 
iron hangers, the whole being similar to 
the construction at the back end of the 
main arch. 

Other contours can be secured by using 
various special shapes of blocks and sus- 
pension devices, of which we make a 
sufficient number of types and sizes to 
meet all conditions. 

The McLeod & Henry method of sus- 
pension and shape of blocks for the back 
end of the main arch and for the auxiliary 
front arch is decidedly superior to vertical 
series of wedge-shaped blocks laid one on 
top of another on a single suspension unit 
to form a fan-flared row. With this latter 
construction, expansion and the severe 
cumulative pressure near the bottom 
cracks the lower blocks. On account of 
their wedge shape and the direction in 



Every step in manufacture is under 
close inspection and frequent heat and 
crushing tests are made to assure that all 
finished blocks meet our quality standard. 




Fig. h. Standard " Steel Mixture" block for the 
flat part of the McLeod ^ Henry Arch. Blocks 
for arches set with a slope hare their bottoms beveled 
so that with straight downward suspension, the bot- 
tom edges meet their neighljors flush on all sides 
and form a perfectly flat arch surface. 
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Design flexibility to meet any 

boiler requirements 

cLEOD & HENRY Arches 



M 



are 
adaptable to any type, size and 
make of fire-tube or water-tube boiler, 
metallurgical furnace or oven fired with 
solid or powdered coal, coke, oil, bagasse, 
waste gases, etc. 

Slight variations in arrangement, posi- 
tion and size can be made in designing to 
secure best results with natural or arti- 
ficial draft, and with horizontal or inclined 
hand-fired, shaking and dumping grates or 
with automatic stokers of all types. 

Annealing furnaces 

ANNEALING and similar furnaces 
with large top surfaces are usually 



engineering problem in itself and is so 
dealt with by us. 

Almost a century of specialization in 
boiler furnace problems has given us an 
endless amount of experience and data on 
which to base our recommendations and 
assure correct performance. 

All engineering service in connection 
with design is included without extra 
charge, and in order that the customer 
may get the most from his investment we 
consider it a duty as well as a pleasure to 
extend our co-operation throughout the 
life of the installation. 

Installation 

THE installation is so simple that the 
directions and blue prints which we 
furnish enable any man of ordinary 



constructed with a series of parallel top intelligence to do the erecting without 
arches, the cumulative horizontal thrust gpef^i^l effort. No skilled masonry work 



of which is very severe upon the side 
walls. Even with elaborate systems of 
stays and tie rods, side walls so burdened, 
work out of shape and require repairs that ^^ 



necessitate partial renewal of walls and 
renewal of whole arches or both. 

The McLeod & Henry Arch is ideal 
and quickly repays its cost in this class 
of furnaces, as it entirely eliminates side 
thrust on the walls, brings the arch sus- 

outside where ventilated and 



is required and the parts cannot l)e put 
together wrong. 

It is necessary only to build the walls 

the bed 



the flat 



jjension 

I)rotected from warping, gives 
furnace top so essential to uniform heat 
distribution, and permits any damaged 
part of the surface to be almost instantly 
repaired without delay or disturbance to 
the rest of the structure. 



T^ • 



l^ngineermg service 

FURNACE arches should be designed 
and set with the same care as stokers, 
baffling, chimneys, etc. 

To secure thorough combustion and 



f 



arch 



accelerated ignition, the lurnace 
design must be based upon the type of 
boiler, type of stoker or grate, kind of 
draft and fuel burned, and power or heat 
demands, rather than merely on meeting 
requirements as to available space. 
Each arch installation is therefore an 



proper height to receive 
plates for the cross or hanger beams, 
and then put the beams in their proper 
place. After that the hooks are slid 
onto the beams, the hangers and blocks 
added successively and the arch is 

finished. 

Each block is specially inspected for 
correctness of size, shape and all dimen- 
sions and as the hooks and hangers also 
are entirely interchangeable, there is no 
need for special care in assembling new 
parts or returning old ones to their 
original position. 

Immediate shipment of 

renewal parts 

LL important details of every instal- 
lation are careftjllv recorded in our 
offices and large stocks of all parts are 
always on hand at our wareliouses or 
works. \N hen renewals do become neces- 
sary', the correct new parts are available 
on short notice, and upon arrival they 
may be depended upon to Hi iiito place 
without loss of time. 
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Guarantee 



Any parts wliich can be shown to have 
been defective at time of sale or which 



THE McT.eod & Henry Arch is guar- may burn out within one year will be 
anteed to ineet every claim in these replaced without charge. Any complaint 
pages and to give thorough satisfaction, will receive prompt attention. 
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Steel Mixture" Veneer Lining 



(Patents Pending) 





Typical d-course set of 'Steel Mixture"' Veneer Lining and backing of ordinary fire brick. Installed 
to form the fire-box part of a wall the upper or less exposed portion of which is ^of standard fire brick, 
laid for uniform {9-in,) fire-wall thickness from bottom to top. The special tie or anchor blocks are 
furnished as part of the Veneer Lining set. 

The plain fire-brick section of the wall is anchored by laying one row of stretchers above every fourth 
row of headers and laying a row of headers behind the row of stretchers. 



re 



Where the service conditions are not severe, the fire-wall thickness above the Veneer Lining may be 
duced to 4}i in. In this instance, the plain fire brick wall is laid with four courses of stretchers to one 



of headers, the latter forming the anchors. 



STEEL Mixture'* Veneer Lining extends in- 
ward for only part of the thickness of the 
fire wall, the rest of which can be built from 
standard fire brick. 

This construction is highly desirable in that 
the part of the fire wall which gets the least 
punishment is built from cheaper material and 
becomes permanent while the exposed portion 
can be renewed with less physical effort and 
with smaller expense for new material. Inas- 
much as the destructive influences, even under 
the severest duty, seldom impair more than the 
fire surface, the bulk of the fire wall remains 
intact and uninjured during the reconstruction 



period, and maintains the strength of the entire 
wall structure while the veneer surface is being 
replaced. 

Compared with the usual 9-in. lining, "Steel 
Mixture" Veneer construction, when repairs are 
necessary, affords the distinct saving of 4^ 
inches of the 9-in, lining, or about 50 per cent 
of material, as the 4i/2-in. fire brick backing 
remains in place. The labor cost for the repairs 
is reduced proportionately and there is likewise 
a reduction in the time a boiler must be shut 
down for repairs. Any small area of the Veneer 
Lining can be replaced without disturbing the 
remainder. 
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l>oiler-(]()or Arches anrl 



Roof Arch Blocks 

Fl RNISHKD ifimplrtr with ^ikrx^-h.K ks. fnr 
nny radium from 1 tn Id ft. Tin- fit is ulwa)^ 
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^I'^llIC hljun^n\st furnace vsalJ cou<^lrtji'tiuii lluil 

X can l>c pul inUj a hoilcr. Save tiinr an<l 

lahor in cuM'lin^' and ^^rt.ttly Irs^m tin* rnnnh^r 

of jointH, corner^ and <'d;jrv In ihc (ifi^ surfacr. 

]-asl Iwjcr a'^ lon;j as small hrirk, shf»f ten fiifnac<* 
shut-dow r^K, and a- fip- ri "'d. w<'ll ali^Mw^d. ;:as- 

ti;;ht KUiiclure. Sizes fur any furnace n' < ds and 
for .ois nundn'r and si/e of diMir uprninf:s. 






J^low -oir I^ij>r ProltM't ion 

(for h.r 1 . hoilers) 



^^11 I IJ> aKtuiid (»r rrnM»\rd froni llw pipe ir 
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an<l the pi|M* is a<rrs'-ih(r for in<j>r(l inn. 
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Il\rj^> and sI/< > fijr all populaj niak<*^ of 

iHiih'iK. 
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Xrch 

(for h.i.t, huili jsi 

"^OliMs n mm|>lete gi>»--fJi:ht <'o\er for th#» 
ha< k ( oinhijslion rhumh'T and pr'>t«r!*= the 
Hue shrt t to !h toH iJie Hal« r lim . du \ ed 
undem< ith tn delleit ^,i^*"- into ih#' fluen and 
pM*s jih nty of nwim f<»r wwrkui^ witli thr ttihf*N. 

KrfrtiHl in'an Imur and '»ulla&!^ tlii- L_.;i. r. 

Af^nitMKi I I iin^ n..*terial and fill, j Iji 
1a\in^, |i.«l4hin^ and frenfTttl r«»pali Hork 
on all furnace r< (ntrtfirieH<. \jt ^-4^ ^pd lM»nds 

Mithntit h'-al, and will with^tiiid th« hi;:his< 

fuiii.. e t< nip* r .«t ur<"^. 

WIhto ^Io8irH, x\r» siihiiiit Hosigii and fiiMiisii ff^frnclory material for 

\ho roiiiph'to hoilcr or furnace seltinp 






Firr* Rrick and Spr^ria! lilorks 

VU- <i' 'ir.j|>l< stan<lard ^fiap'** in Kt/K'k. and 
speriid^ ni.id* for any jjuipuse. CoxiJph te 

01 partial i<fia'tor\ <<{uipin<-nt for all Ixiihrn, 
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